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ABSTRACT 
 As the Earth’s human population increases and urban areas expand and wild places 
diminish, human and non-human primates find themselves more frequently in contact.  This 
can have dramatic effects on primate populations.  Ethnoprimatology focuses on the 
complexity of challenges facing sympatric human and non-human primates by identifying 
the role humans play in the natural systems in which they live, including ecological and 
economic relationships.  This study was conducted through an ethnoprimatological lens. 
Cahuita National Park is an ecotourist destination in southeast Costa Rica.  A troop of 
white-faced capuchins (Cebus capucinus) living in the park was reported by park officials as 
being problematic due to their food-raiding behavior.  In May-June 2012 and again in 
December 2012-January 2013 I collected behavioral information in the form of scan samples 
and human-monkey interactions to assess the frequency and severity of these interactions.  
Type of food consumed was also noted, as consumption of human foods has been shown to 
cause both demographic and behavioral changes in non-human primate populations.  
Anthropogenic food sources accounted for 18% for the total dietary budget for the Playa 
Blanca capuchins.  Additionally, the consumption of human foods was associated with 
increased rates of agonism.  Human foods were obtained by the capuchins in one of two 
ways: visitors feeding the monkeys (handouts) or monkeys taking food from visitors 
(raiding).  I suggest it would be beneficial to both monkeys and tourists alike for the park to 
increase signage (Spanish and English) and to provide monkey-proof strong boxes in picnic 
areas so visitors can secure their food.  Additionally, it is important strictly enforce the rules 
against feeding animals in the park to educate the public on the effects such behavior can 
have on the capuchins.
 
 
 
1 
CHAPTER 1. INTRODUCTION, BACKGROUND AND SIGNIFICANCE 
With the Earth’s human population now surpassing seven billion, urban sprawl and 
human encroachment on wildlife continues to drive the biodiversity crisis.  Human and non-
human primates find themselves more frequently in contact, at times vying for the same 
resources.  This can and does have a dramatic effect on primate populations. According to a 
report published by the International Union for Conservation of Nature (IUCN), nearly half 
of all primates species are threatened or endangered with the biggest threats being habitat 
destruction, hunting and  illegal pet trade  (“Critically Endangered Primates” n.d.)1.  With so 
many prosimians, monkeys and apes (more than 300 species) engaged in the struggle for 
existence, Conservation International biennially publishes a report entitled Primates in Peril 
describing the 25 most endangered primates worldwide (Mittermeier et al. 2012-2014) and 
for each of these, anthropogenic forces such as loss and fragmentation of habitat plays a 
major role in reduced populations. 
Ethnoprimatology is an approach in primatology that focuses on the complexity of 
challenges facing sympatric human and non-human primates; an important part of this 
approach is pinpointing the role humans play in the ecological systems in which they live 
(Riley and Fuentes 2011).  Human influence on ecosystems globally is undeniable.  Using an 
ethnoprimatological perspective can aid in developing sustainable systems within this 
human-non-human primate interface by focusing on the ecological and economical 
relationships in anthropogenic landscapes (Riley and Fuentes 2011).  For these reasons I have 
conducted my research through an ethnoprimatological lens, focusing on a troop of Cebus 
1 www.primate-sg.org/critically_endangered_primates/ 
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capucinus (white-faced capuchins) that have adjusted to anthropogenic disturbances in part 
by utilizing “human” resources. 
Cebus capucinus 
White-faced capuchins are commonly known to many Westerners as the monkeys 
portrayed in entertainment, typically the “organ-grinder monkeys.”  The entertainment 
industry, especially in the U.S., has exploited these monkeys for years, from the organ-
grinders of the late 19th century to Marcel from the sitcom Friends.  Capuchins have been 
targeted because of their intelligence and trainability.  In addition to the demand for these 
monkeys for television and film, they are also highly desired as pets, making them continued 
victims of the exotic pet trade2. 
Even given the human exploitation of this species, white-faced capuchins are 
designated as a “least concern” species by the IUCN (“Cebus capucinus ssp capucinus” n.d.) 
and often are forgotten in the primate conservation discussion.  Because of their behavioral 
and dietary plasticity, this species adapts well to anthropogenic disturbance and, according to 
IUCN few threats exist presently that would point in the direction of population decline 
(“Cebus capucinus ssp capucinus” n.d.)3.  It is important to remember, however, that these 
intelligent and adaptable primates are not immune to the effects of continued forest 
fragmentation and habitat destruction.  In fact, Cebus kaapori, a species of capuchin endemic 
to Brazil, is one of the 25 most endangered primates.  The threats that have pushed this 
capuchin species to the brink of extinction are human encroachment, pet trade and habitat 
loss and destruction (Mittermeier et al., 2012-2014).  White-faced capuchins are confronted 
2 news.bbc.co.uk/2/hi/sci/tech/7663939.stm 
3 www.iucnredlist.org/details/43934/0 
 
                                                 
 
 
3 
with similar threats and, though the danger may not be imminent, steps should still be taken 
to protect these monkeys in the wild. 
Apart from their inherent value as a vital part of the Earth’s biodiversity, three major 
reasons exist to support why Cebus capucinus should be a part of primate conservation 
efforts.  First, the research of Valenta and Fedigan (2008) show the important role white-
faced capuchins play in seed dispersal, making them an integral part of the ecosystem.  
Second, they continue to be targeted for the pet trade.  Finally, as human encroachment on 
“natural” habitat increases, the rate of interaction between humans and capuchins increases 
as do the risks of disease transmission and agonistic interactions. 
Geographical distribution and diet 
Ranging from Belize in the north and northern Columbia in the south, Cebus 
capucinus, the white-faced capuchin (referred to as cariblancos by locals in Costa Rica), is 
considered to be a generalist species.  Because of their behavioral plasticity, particularly their 
ability to forage, consume and digest a wide range of foods (including “human”  foods) this 
species is often found in human populated areas.  These areas include fragmented forests, 
agricultural lands, and matrix habitats (McKinney 2011).   
Capuchins are described as insectivore-frugivores (Fedigan 2004).  As a 6-8lb 
mammal relying largely on insects, the need for animal protein in the capuchin diet can be 
time constraining, as it takes longer to hunt and extract insects than to eat fleshy fruit.   
Quickly digested carbohydrates are also required for this species, found in the form of fruits, 
which are widely dispersed and can act as a spatial constraint as the monkeys may have to 
travel longer distances between patches.  This presents a challenge to capuchin ranging 
patterns as they incorporate strategies both for consuming evenly dispersed insects and 
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widely dispersed fruits (Fedigan 2004).  The capuchin daily activity pattern usually begins 
with a fruit eating bout when they first wake which, it is suggested, helps raise their blood 
sugar (Fedigan 2004).  They have a mid-day rest during peak temperatures then return to 
feeding in the afternoon, primarily on insects.  With both temporal and spatial constraints, 
capuchins have been shown to have less leisure, rest and social time than other monkeys 
(Fedigan 2004).   
Capuchins tend not to make one tree the focal point of their day range or home range 
and three variables have been described in food site choice for capuchins: 1) proximity to 
present location 2) abundance of food and 3) whether the food source has been visited in the 
last 24 hours (Fedigan 2004).  Home range use is dependent upon how food and water are 
spatially distributed and the monkeys’ ability to exploit seasonal foods (Fedigan 2004).  
Studies have highlighted some sex differences in dietary strategies.  Males have been shown 
to consume more animal prey than females and females are said to focus more on fruit 
consumption (Fedigan 2004).  Females need a more reliable food source because of their 
smaller size and reproductive constraints and may spend much of their time in coconut 
palms, which serve as giant “grocery stores” (Fedigan 2004).  Larger, less vulnerable males 
take more chances and are more opportunistic consumers than females (Fedigan 2004).   
Among wild non-human primates food type consumed and time spent foraging can be 
affected by anthropogenic disturbance, which could result in significant effects on a 
population’s health and reproductive success.  In a study comparing a human-commensal 
group of white-faced capuchins to a wild-feeding population at Curu Wildlife Refuge in 
Costa Rica, McKinney (2011) found that, though the activity budgets of the two groups did 
not differ significantly, the human-commensal troop consumed twice the amount of fruit and 
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half the amount of insects as the wild-feeding group. About 70% of the human commensal 
troop’s diet consisted of fruits, over half of which were agricultural crops—domestic banana 
(Musa acuminata), oil palm (Elaeis guineensis) and coconut (Cocos nucifera).  Another 2% 
of their diet came from “non-natural” foods.  This troops foraging and travel patterns 
changed to incorporate agricultural fields as well as trips to picnic tables and trash cans 
(McKinney 2011). 
Human foods tend to have “higher quality and energy per unit than wild 
food…metabolic demands may be reached sooner…which leads to improved foraging 
efficiency” (Saj et al. 1999).  Because of this, one might suspect that individuals consuming 
human foods would more readily meet their caloric needs which would allow more time in 
the day to pursue other activities.   Though McKinney’s (2011) study of two troops of Cebus 
capucinus did not show a significant difference in activity budgets between the human–
commensal and wild-feeding populations, many studies of cercopithicines have shown that 
the incorporation of human foods can alter activity budgets (Saj et al. 1999; O’Leary and Fa 
1993; Altman and Muruthi 2005).  This clearly indicates the impact of human activities in the 
lives of non-human primates.  Whether those impacts have a good, bad or neutral effect on 
primate populations is the purpose of studies such as the one I have conducted. 
In addition to dietary changes, consumption of human foods can affect demographics 
and social behavior in non-human primate groups.  Though not much work has been 
published regarding the effects of human foods in the Cebus capucinus diet, human-
commensal groups of macaques (M. fasiclaris, M. sylvanus, M. cyclopis), another 
behaviorally plastic primate genus, have been intensely studied world-wide in various 
habitats.  Provisioned and semi-provisioned cercopithecine populations have been associated 
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with larger group sizes and skewed sex ratios (Hill 1999).  In many cases, when compared to 
free-ranging, wild-feeding troops, macaque species show increased levels of agonism, both 
towards humans and toward other macaques (Hsu and Agoramoorthy 2009; O’Leary and Fa, 
1993; Saito 1996; Wheatley 1999; Alami et al. 2012).  Affiliative behaviors between adult 
males, such as grooming, while common in wild-feeding groups, occur infrequently in 
provisioned and semi-provisioned troops (Hill 1999).  Vogel et al. (2006) find a positive 
correlation between food density and aggressive behavior in Cebus capucinus.  I assert that 
human foods are patchily dispersed and calorically dense.  If this is the case then the question 
remains, do the Vogel et al. (2006) findings hold true in locations where human foods are 
present? 
In addition to changes in habitat, diet, and social behaviors, increased contact 
between human and non-human primates can also be a potential source of disease 
transmission (Wolfe 1998). Even if contact is infrequent, interactions between human and 
N.H. primates can be worrisome because of this risk (Wolfe 1998).   Disease transmission 
can be in the form of zoonotic exchange (non-human primates transmitting disease to 
humans) or anthropozoonotic exchange (humans transmitting disease to non-human 
primates).  Though disease transmission is not commonly reported in New World primates, 
11% of individuals tested in a population of free-ranging Cebus apella nigritus in Brazil were 
found to have rabies antibodies (Machado et al. 2012).  Closer to home for the population of 
white-faced capuchins in my study, a troop of Costa Rican mantled howling monkeys 
(Alouatta paliatta) reports an increased prevalence of water-borne parasite with humans as 
the most likely source (Wallace and Lee 1999). 
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Though “natural” habitats are diminishing due to human population growth and 
exploitation of resources (or perhaps because of it), ecotourism is increasing in popularity.  
Ecotourism – “responsible travel to natural areas that conserves the environment and 
improves the well-being of local people" – can be beneficial to both humans and wildlife 
(TIES 1990).  However, some studies of non-human primates have suggested that problems 
associated with ecotourism include habitat destruction, behavioral changes/modification, and 
disease transmission (Hsu and Agoramoorthy 2009). 
Costa Rica has achieved success in becoming a popular destination for ecotourists.  
One destination is Cahuita National Park, located on the Caribbean Coast in La Amistad 
Conservation Area.  More than 50,000 visitors a year come to enjoy the natural beauty of this 
park and to interact with its monkey inhabitants.  However, at Cahuita National Park, Costa 
Rica, the Ministry of Environment, Energy, and Technology has identified increased rates of 
interactions between white-faced capuchins and tourists as a growing problem and 
subsequently has requested help in developing a management plan to keep tourists interested 
in visiting the park while reducing interactions between human and non-human primates 
(Earl Junior, personal communication, May 2012). 
1.1 Objectives, Hypothesis, and Predictions 
MINAET, the Costa Rican ministry of energy and telecommunications reported that 
tourists who visit the park often engage in monkey feeding as well as other types of 
interactions with the monkeys at Cahuita National Park in the southeast.  They flagged these 
interactions between human and non-human primates (primarily Cebus capucinus) as a cause 
for concern and asked for help in handling this conflict.  Both the economic viability of the 
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park and the sustainability of the white-faced capuchin population at Cahuita can be affected 
by this relationship between the park’s inhabitants and its visitors. 
My primary research question is an applied one:  Is the relationship between human 
and non-human primates at Cahuita National Park problematic?  To answer this one must 
look at the frequency, type and distance of people-monkey interfaces.  Is the frequency great 
enough to affect a significant change in the lives of the monkeys or the humans with whom 
they interact?  Are the interactions agonistic?  Are they physically close?   
To address these questions I will study specifically the consumption of human foods 
by capuchins as well as interactions between humans and the capuchins as these interactions 
are likely to involve food transfer from humans to capuchins.  Human foods include hand-
outs directly from people as well as items procured from trash cans or foraged from crops 
and gardens.  For the purposes of this study and using the studies of McKinney (2011) and 
Sabbatini et al. (2008) as a baseline, I assert that if 30% or more of the total items consumed 
by the white-faced capuchins in Cahuita National Park are derived from human sources, the 
population will be considered human-food reliant, which I will consider a cause for concern.   
The second research question for this study is: If a problem does exist, what is the 
best management strategy for MINAET to use to insure economic viability by maintaining 
public interest in white-faced capuchins while minimizing human-non-human contact?  
Answering this question involves questioning park management regarding what management 
strategies they have implemented previously to deter behaviors engaging monkeys, collecting 
behavioral data in attempt to discover the sources of the conflict, and examining the literature 
for what has worked in similar situations at other parks and wildlife areas. 
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1.2 Background and Significance 
Ethnoprimatology and Human-Non-Human Primate Conflict 
Whether or not we are familiar with the term human-wildlife conflict, practically 
everyone has experienced it—raccoons in the trash, deer in the road.  These may seem 
innocuous, and usually they are, but what if that raccoon died from a chemical she ingested 
from the trash, or if the driver was injured because he swerved his car to avoid the deer?  
Increasingly the habitats of human and wildlife populations overlap, creating inevitable 
opportunities for interactions.  When interactions between people and animals results in a 
negative impact on the health or habitat of either party, it is considered human-wildlife 
conflict (HWC) (IUCN World Parks Congress 2003). 
Certain human-nonhuman primate conflicts are well known.  Human-great ape 
conflict, a subset of human-wildlife conflict, often has an economic component and 
frequently involves access to resources (Hockings and Humle 2009).  An alarming number of 
chimpanzee (Pan troglodytes) attacks directed at humans in Bossou, Guinea, where 
chimpanzees are traditionally revered, were linked to food scarcity and habitat degradation 
(DeFranza 2010).  The bushmeat trade is also a great source of conflict for chimpanzees and 
humans.  Conventionally confined to local villages for food, the demand for bushmeat in 
urban areas, both in Africa and globally, increases the threat to this already endangered 
species (Wallis 2013).   
In 1989 Gorillas in the Mist was nominated for five Oscars and the story of Dian 
Fossey and the mountain gorillas (Gorilla beringei beringei) for whom she gave her life 
trying to protect from poaching reached the masses.  Despite the popularity of the conflict 
and the outpouring of concern, today mountain gorillas continue to fall victim to habitat loss, 
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disease, poaching and live animal trade (Wallis 2013), though populations have increased 
slightly. For both the Bornean (Pongo pygmaeus) and Sumatran (Pongo abelii) orangutans, 
the primary threat is habitat destruction.  Logging, fires and oil palm leave little habitable 
forest habitat.  Pet trade and hunting, especially of females, puts these slow moving apes 
further at risk (Rylands 2012).   
Historically we know that human and non-human primates have lived sympatrically 
for millennia.  In fact, in certain parts of the globe, the two have co-existed since humans 
became human.  The relationship is not new; however, the dynamic becomes increasingly 
challenging as human population increase the anthropogenic landscape swallows up and 
alters more and more natural habitats.  Traditionally, primate conservationists have worked to 
educate people about the effects of local threats like logging and the bush-meat trade.  Small-
scale logging and poaching of primates by locals has caused decline in primate populations 
and now the threat is increased, as international trafficking of apes has become big business.  
People looking for the status symbol of owning exotic pets, seedy zoos and the entertainment 
and tourism industries pay top dollar for smuggled apes (Okuthe 2013). A United Nations 
report estimates that, since 2005, at least 22,218 apes have been lost, the majority of those 
chimpanzees.  The increase in illegal poaching and trafficking of non-human primates can be 
largely attributed to diminishing habitats.  And the problem is global.  In the 2012-2014 
edition of Primates in Peril, the major threats for 22 of the 25 most endangered primates 
were one or more of the following: pet trade, hunting for meat, poaching.   
The pendulum swings both ways.  As the number of “pristine” places shrinks 
worldwide, these lesser disturbed environments become sources of intrigue to many people, 
especially those living in cities with limited access to “nature.”  Globally, many local 
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economies have made the decision to capitalize on the human desire to “get back to nature” 
by establishing parks and other eco-tourist destinations.  Often these destinations are even 
more desirable if they boast the opportunity to view rare wildlife.  Often referred to in 
academic literature as “wildlife tourism,” Catlin et al. (2011) assert that its viability relies on 
the predictability of viewing a focal animal in a designated area.  Provisioning animals, such 
as monkeys, ensures that the animals will come to a selected spot and, therefore, provides 
economic security for the park or preserve vis-a-vis customer satisfaction. 
Because wildlife tourism is often economically profitable, there are many places 
worldwide where people can either feed or watch monkeys being fed in more natural 
environment.  In Japan a number of “wild monkey parks” exist where people can have a 
wildlife tourist experience feeding Japanese macaques (Macaca fuscata) without traveling to 
some remote location and disturbing their “fast paced and tight schedules”(Knight 2010, 
759).  Knight (2010) refers to this as “ready-to-view” wildlife and discusses how 
provisioning monkeys makes them accessible for “time-pressed tourists.”  Because time-
scarcity, accessibility and viewability are major factors in tourism, Knight asserts, “In order 
to become a tourist attraction, nature, like culture, must be staged, displayed and projected” 
(2010, 759). 
Japan is just one example where wildlife tourism focuses attention on non-human 
primates via provisioning.  Though this practice of conveniently viewing wildlife may seem 
beneficial to many visitors, such a setup does not come without a price, both for humans and 
monkeys.  In Bali longitudinal studies have been conducted examining the interactions 
between tourists and long-tailed macaques (Macaca fascicularis).  Wheatley and Putra 
(1994) found the presence of human foods, especially preferred food such as peanuts and 
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bananas, was positively correlated with both increased monkey-monkey and monkey human 
aggression.  This escalated to the level at which, over three field seasons (summer 1990, 
1991, 1992) at the Ubud and Sangeh sites, where “operant conditioning of aggression” had 
taken place,  Monkey bites were reported in 6% and 11% of visitors respectively.  Similar 
results indicating increased aggression levels in monkeys provisioned by management or fed 
by tourists are common in Old World monkey tourism sites (O’Leary and Fa 1993: Macaca 
sylvanus, Zhao 2005: Macaca thibetana, Hsu and Agoramoorthy 2009: Macaca cyclopis).  
The availability of human foods, even if not offered routinely as some form of provisioning 
or handouts, can drastically alter the behavior of non-human primates.  One of the best 
examples of this is the food raiding behavior displayed by chacma baboons (Papio ursinus) 
in and around Cape Town, South Africa.  Described as burglary, ransacking and even 
mugging in the popular media, the continued search for human food in an urban setting has 
led to a tragic end for this population of baboons4.  For years tourists coming to Cape Town 
to view the Cape of Good Hope have engaged in feeding the monkeys.  In their “misguided” 
effort to connect with these amazing creatures, these people unwittingly became part of the 
problem.  Chacma baboons are a protected species in South Africa; however, with aggression 
increasing and number of attacks on the rise, Cape Town now has an official protocol on how 
to deal with raiding behavior, which includes potentially euthanizing problem individuals5.  
In 2011 the decision was made to capture and euthanize Fred, a particularly bold baboon 
accused of injuring at least three people while trying to acquire food from tourists4.  Despite 
4 Cape Town’s “mugger” baboon Fred to be put down.  BBC News Africa.  March 26, 2011. 
http://www.bbc.co.uk/news/world-africa-12869928?print=true 
 
5 “Protocol for reducing the frequency and severity of raiding behavior in chacma baboons on 
the Cape Peninsula, South Africa” July 2011  
http://www.capenature.co.za/docs/1918/Protocol%20for%20raiding%20baboons%20(3).pdf   
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the good intentions of most tourists, feeding monkeys human foods can have long-term 
devastating effects. 
Eco- and wildlife tourism are on the rise in Central and South America and, though 
the study of human impact on platyrrhines has not been a major focus in primatology, with 
interactions between people and New World monkeys becoming increasingly common, it is 
important to assess this relationship and be prepared to mitigate potential damage.  Only a 
handful of studies have been conducted investigating the consumption of human foods in 
New World primates.  One of these is a study of black-tufted marmosets (Callithrix 
penicillata).   Marmosets, like macaques, baboons and capuchins, have certain traits making 
them apt for co-habitation with humans: they are intelligent, opportunistic and, according to 
Leite et al. (2011), adapt easily to disturbed areas. Feeding animals in urban areas is 
promoted in many parts of the world and in this study of city park-dwelling black-tufted 
marmosets in Brazil data showed that people perceive feeding these animals as beneficial to 
the monkeys, considering it a buffer against “starvation”.  Though 97% of people 
interviewed indicated that the monkeys are important to the park, the majority of respondents 
also noted that the main appeal of viewing marmosets was for entertainment purposes (Leite 
et al. 2011), perhaps indicating that they are not valued intrinsically.  
A similar study of park-dwelling primates in Brazil, this time with Cebus libidinosus 
(bearded capuchin) as the study subject, shows that human-monkey interactions, even if 
infrequent (in this case “interactions” with people made up 2% of the activity budget), can 
result in significant changes in behavior (Sabbatini et al. 2008).  These bearded capuchins 
were found to decrease their foraging time and engage in targeted food searches in the 
presence of park visitors (Sabbatini et al. 2008).  In Costa Rica, McKinney’s (2011) study of 
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white-faced capuchins compared “human-commensal” and “wild-feeding” groups to 
determine how these monkeys modify feeding and foraging behaviors in human-disturbed 
environments.  Her results showed that, even though human foods contributed to over half of 
the human-commensal group’s diet, the activity budgets of the two groups did not differ 
significantly.  McKinney (2011) asserts that, though this group exploits human foods to a 
great extent, they had not lost their foraging skills.  Sabbitini et al. (2008) make the argument 
that, in their study, because most interactions between humans and capuchins occurred in the 
presence of human food, interactions should be considered a type of foraging.  Human-
monkey interactions are not discussed by McKinney (2011); but, in a study of Barbary 
macaques (Macaca sylvanus) in Gibraltar, activity budgets for monkeys who are fed human 
foods demonstrate decreased foraging, but increased vigilance (Unwin and Smith 2010).  If 
this is human directed vigilance, it could be categorized as a type of human-monkey 
interaction, and, following the logic of Sabbatini et al. (2011), could be categorized as 
foraging behavior.  Perhaps in the presence of human foods, foraging does not decrease in 
frequency, but instead the behaviors associated with foraging change. 
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CHAPTER 2. METHODS 
 Numerous disciplines are involved in researching human-wildlife conflict, including 
animal behavior and ecology, conservation, and wildlife biology and management (Magle et 
al. 2012).  When attempting to assess the type and severity of relationship between humans 
and non-human primates, primatologists trained in biological anthropology often begin their 
research with behavioral observations.  Primatologists can learn much about the relationship 
between primates and their environment, habitat use, social structure and physiology simply 
by watching and recording the subjects’ actions (Paterson 2001).  Though not all primate 
behavior is recordable, primatologists do their best to reduce observer bias and remain 
objective (Paterson 2001).  It is important to create an extensive ethogram of behaviors, 
which can later be “lumped” into behavioral categories.  Because this study aims to look at 
not only white-faced capuchins’ relationship with each other and their environment, but with 
the humans with whom they share space, it is important to incorporate people’s behavior as 
well.  Humans can have a profound effect on the landscape they share with non-human 
primates and other wildlife, and ethnoprimotological research often integrates human 
perspectives into their research (Lee 2010). 
2.1 Study Site 
 Located on the Caribbean Coast in southeastern Costa Rica, Cahuita National Park 
(9.7292°N, 82.8250°W) is a mix of marine, beach, and tropical lowland habitat.  The park, 
called Parque Nacional Cahuita locally and part of the greater Caribbean la Amistad 
Conservation area, is a small peninsula jutting into the Caribbean (Figure 2.1a, 2.1b).  The 
total protected area of the park includes 22,400 marine hectares and 1,068 terrestrial hectares.  
A swamp formed by a depression between the coral and the shore accounts for a significant 
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section of the land area, rendering a significant portion of the park virtually inaccessible on 
foot.  One main trail cuts through the terrestrial part of the park along the coast, ranging 
between 25-100 meters inland.  This trail is 8.2 kilometers long between Kelly Creek Station 
in the north and Puerto Vargas in the south and is indicated by the green dotted line in Figure 
2.1b.  Hot and humid year-round, Parque Nacional Cahuita experiences abundant rain 
throughout the year and does not have distinct wet and dry seasons, though March-May and 
September-November are said to be the driest months.   
 
  
Figure 2.1a Map of Costa Rica 
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Figure 2.1b Map of Parque Nacional Cahuita 
 
 A popular destination for both surfing and snorkeling among coral reefs, Parque 
Nacional Cahuita also has many visitors who are interested in wildlife.  This lowland 
rainforest boasts great biodiversity and is home to two primate species, white-faced 
capuchins (Cebus capucinus) and mantled howling monkeys (Alouatta paliatta), both 2-toed 
(Choloepus hoffmanni) and 3-toed (Bradypodidae bradypus) sloths, coatimundi (Nasua 
nasua), raccoons (Procyon lotor), green iguana (Iguana iguana), spectacled caiman (Caiman 
crocodilus), and many bird, bat, and snake species. 
 The town of Cahuita expands right up to the park borders.  Several hotels are located 
on the northern shore of Kelly Creek, and Cahuita National Park begins on its southern shore 
(Figure 2.1b).   The primary commerce area of the town is just 150 meters from the park 
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entrance.  Without a natural buffer zone between park and town, wildlife is commonly seen 
in the town of Cahuita.  Mantled howlers and capuchins can be seen ranging through the 
trees at hotels and private residences and it is not uncommon at night to see a sloth slowly 
making its way along a phone or power line. 
2.2 Study Subjects 
 The focal species for this study was a troop of white-faced capuchins who range 
primarily between the Kelly Creek Station and Rio Suarez.  This area is referred to as the 
Playa Blanca sector and is approximately 1.5km along the main trail.  This is the region in 
which all the in-park sightings of the troop I studied, the Playa Blanca troop, occurred.  
Because this is the first time the white-faced capuchins at Parque Nacional Cahuita have been 
formally studied, individuals were not yet identified.  Due to the time constraints of my study 
and low-visibility of most of the individuals in the group, I was unable to make individual 
identifications for the entire Playa Blanca troop.  However, two individual males who 
accounted for the majority of the human interaction were identified, and were referred to as 
Alf (large patch of dark pigment on left jaw and throat) and Fred (quarter-sized dark pigment 
spot on right temple). Data on age-sex class were recorded, if known, as one of three 
categories: adult male (AM), adult female (AF), or immature, including sub-adults, juveniles 
and infants.  At least one other capuchin troop lives within the park boundaries, ranging 
primarily around the peninsular point.  Though this troop was not a part of my formal 
research, I will refer to them in the discussion as the Punta Cahuita troop.  
As previously mentioned, the town of Cahuita is adjacent to the edge of the park.  
Although for the duration of the two field season, in this study capuchins were not observed 
along any of the mains roads in Cahuita, the Playa Blanca troop was occasionally seen 
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utilizing trees above hotels and homes in a more forested area of town just northeast of the 
park.  A food vendor selling sliced pineapples and/or mango was occasionally seen 
approximately 3 meters from the park entrance.  However, during this study capuchins were 
not seen interacting with this vendor in any way.  No crops are grown near the park, and even 
backyard gardens seem to be rare.  Wild plum trees (Spondias mombin), called jocote locally, 
were consumed by monkeys while outside park boundaries.  No jocote trees were seen by 
researcher within the park boundaries.   
2.3 Data Collection 
 To try to capture any seasonal differences, data were collected during two separate 
field seasons: May 10-June 14, 2012 (17 days of observations) and December 15, 2012-
January 9, 2013 (14 days of observations) between 5:30 and 17:00.  This reflects seasonality 
in two ways: potential differences in rainfall and the change in the number of tourists visiting 
the park.  The May-June field season had less rain and fewer tourists.   
 For this study it was important to collect as much feeding behavior data as possible.  
The use of scan sampling (instantaneous scan sampling of states of behavior) as described by 
Paterson (2001) allowed the researchers to record the feeding behavior of all visible 
capuchins at each minute interval, therefore maximizing the amount of data we were able to 
collect regarding the consumption of human foods and wild foods. 
Behavioral Data 
 One-minute instantaneous scan data were collected for the group using these 
behavioral categories: resting, feeding, foraging, agonism, affiliation, moving, and 
interaction with humans (see Table 2.1 and Appendix 1-A).  In the December 2012-January 
2013 field season data were collected with the help of two field assistants.  Because different 
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observers do not always perceive the same behavior in the same way, inter-observer 
reliability tests were conducted in which all three researchers collecting behavioral data 
(Jenny Campbell, Amanda Luketich and Jillian Lenz) independently observed a designated 
subject at the same time for a set period of time (Paterson 2001).  Prior to field research inter-
observer reliability tests were conducted in a captive setting at Blank Park Zoo in Des 
Moines, Iowa.  As recommended for inter-observer reliability tests, we began with focal 
animal sampling, each observer following and recording the behavior of the same individual.  
Using my observations as the control, we observed marmosets, gibbons and Japanese 
macaques (Macaca fuscata) at one-minute intervals for ten-minute observations periods until 
reaching 100% agreement (total of eleven tests for Jill Lenz and fourteen for Amanda 
Luketich).  An attempt was also made to conduct inter-observer reliability using scan 
sampling—recording the behaviors of all visible individuals at one-minute intervals for ten-
minute observation periods.  This worked well with the marmosets and gibbons who each 
only had two individuals in the enclosure.  However, attempts to reach inter-observer 
agreement using scan sampling became more difficult with the macaques because the number 
of individuals seen at each minute mark varied between observers and individuals were not 
known so it was difficult to match up data. Once at the field site we again conducted an inter-
observer reliability test in situ until reaching 100% agreement (three tests for Jill and five 
tests for Amanda).  
Only behaviors of individual capuchins who were clearly visible were recorded; 
therefore, some data points may have ten recorded behaviors while others may have only 
one.  Feeding/foraging behaviors, agonistic behaviors and human interactions were the main 
variables of interest; however, other behavioral data were included to aid in understanding 
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the relative frequency of these behaviors and how activity budgets were affected.  Though 
behavioral categories were not mutually exclusive, i.e., a monkey can exhibit more than one 
behavior at a time, for the purposes of data analysis if more than one behavior was witnessed, 
only one behavior was considered for analysis.  Feeding behavior and agonistic behavior 
took precedence.  Active behaviors were favored over inactive behaviors.  For example, if a 
mother with an infant on ventrum was sitting still, the behavior was recorded as affiliative 
(huddling).  However, if the same mother was eating a beach almond, the behavior would be 
recorded as feeding. 
 For feeding and foraging behavior, the food type was classified into one of two 
categories: wild (w) or human (h).  Foods that the monkey extracted directly from a natural 
source (leaves, fruits) were categorized as wild food and were classified as specifically as 
possible.  They were placed into a category of fruit, flower, leaves, pith, invertebrate, etc., 
and the genus and species were noted if known.  Human foods I defined as anything brought 
into the park by humans (e.g. bananas, mangos, potato chips).  Any food item taken directly 
from people or foraged from the trash was categorized as human food.   
 Human-monkey interaction behavioral data were included as one of the seven 
categories used to determine the troop’s activity budget.  An “interaction” between human 
and non-human primates was defined as “at least one [individual] showing behavioral change 
owing to the presence or behavior of the other” (Hsu et al. 2009).  When an interaction 
between a monkey and human was witnessed, it was first noted on the scan sheet.  
Additionally, a behavioral interaction worksheet was completed noting the start and end time 
of the behavior, the initiator, the receiver, age/sex class of both (if known), distance between 
the initiator and receiver, and food type if food was involved (see Appendix 2-A). 
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State Operational definition 
Rest Inactive, sleep or move <1meter 
Feed Food to mouth, chewing 
Forage Manipulation of leaves, bark, etc. searching for food 
Agonism Hit, bite, chase 
Affiliation Grooming, huddle, play 
Interaction Activity involving humans in which the behavior of the monkey, human 
or both is influenced by the presence of the other 
Move Move > 1 meter (includes travel foraging) 
Table 2.1  Behavioral categories used in scan samples 
 
Survey 
 For the December 2012-January2013 field season a survey was conducted with 
volunteer park visitors to better understand a) visitors’ primary reason for visiting the park 
and b) their perceptions of the white-faced capuchins.  I created a 10-question survey to be 
completed on a voluntary basis by visitors leaving the park.  One of the three researchers 
remained at the entrance of the park and approached visitors as they were leaving the park to 
request they complete the survey using the iPad application Quick Tap Surveys.  Questions 
were available in both Spanish and English (see Appendix A3).  An application for IRB 
approval was submitted, but it was deemed exempt due to the fact that none of the survey 
questions requested personal information from the respondent.  All respondents were 18 
years of age or older, and because in this study we are only interested in interactions with and 
perceptions of Cebus capucinus, only the surveys in which the respondent had observed 
capuchins were kept for data analysis.   
2.4 Behavioral Analysis 
SAS was used to conduct a simple test of proportions comparing consumption of wild 
versus human food both in the dry, low-tourist season (May-June) and the wet, high tourist 
season (December-January).  Additionally, an overall test to determine if the proportion of 
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time spent in each activity differed by season (homogeneity of proportions) was also 
conducted.  An attempt to tease apart the effects of climate as opposed to the effects of the 
number of tourists was not done as my hypothesis is only concerned with the relationship 
between human and non-human primates at Cahuita National Park. However, I am aware 
climate could potentially affect capuchin feeding behavior and subsequently affect where the 
monkeys range and their attraction to human foods.  Activity budgets were determined using 
SAS.   
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CHAPTER 3. RESULTS 
3.1 Behavioral Data 
 Behavioral data were collected and subsequently analyzed to determine a) if the true 
proportions of human foods consumption in the Playa Blanca white-faced capuchin troop 
exceeded 30%, which was taken to indicate the primates were reliant on human foods and b) 
if the frequency and severity of interactions with humans warrants management.  Scan 
sample data were classified into one of seven categories: rest, feed, forage, agonism, 
affiliation, human-monkey interaction and move.  Additionally, a separate human-monkey 
interaction data sheet was used to collect more detail regarding those interactions (Appendix 
A3).  Data points are equivalent to 2155 minutes (roughly 40 hours), with behaviors recorded 
for anywhere between one and twelve individuals at each scan, depending upon how many 
monkeys were present and clearly visible to the researcher.  In this study, scan samples were 
analyzed by frequency.  This is a simple way to evaluate data, but can potentially lead to 
pseudoreplication.  Hurlbert (1984, p. 187) defined pseudoreplication as “the use of 
inferential statistics to test for treatment effects with data from experiments where either 
treatments are not replicated (though samples may be) or replicates are not statistically 
independent” and claimed many ecological studies commit this type of statistical error.  The 
discussion of pseudoreplication is based on a poor understanding of statistical independence 
in a natural setting (Schank and Koehnle 2009) and is more relevant to experiments than it is 
to behavioral observation.  Another method of analyzing scan data that has been used in 
some primatological studies is to consider activities by rates per scan or proportion of 
behaviors per minute or hour (Paterson 2001), which can minimalize this type of error.  
Paterson (2001, p. 136) refers to this as the correction of the out-of-sight problem.  I did not 
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identify individuals in this study or use age or sex classes as criteria for my statisitical 
anaylsis, so, though correction of the out-of-sight problem increases the accuracy in many 
studies, it is not as pertinent for this one. 
Activity budgets were determined for the group as a whole; all age- and sex-classes 
were pooled (Table 3.1, Figure 3.1 and 3.2). In animal behavioral studies, it is common to 
collect multiple observations of various individuals in a sample population and to 
subsequently pool these data for statistical analysis (Machlis et al. 2010).  In primatology, it 
is ideal to identify individuals when collecting behavioral data.  Scan sampling can yield 
large amounts of data, but the researcher is more prone to observer fatigue, especially when 
scanning big groups.  Since my research was focused on the presence or absence of behaviors 
at the group level, I chose to maximize the amount of data I could collect by only recording 
behaviors present and, if applicable, food type consumed.  Though this results in a larger data 
set for analysis, fundamental errors can arise, including the increased likelihood of rejecting a 
true null hypothesis (Machlis et al. 2010).  Pooling scan samples in this way can lead to 
potentially over-representing certain behaviors and certain individuals.  The data analysis 
conducted in this study is appropriate for establishing the presence or absence of certain  
 
 rest feed forage agonism affiliation Human-monkey interaction move total 
Dry/Low 
tourism 
460 333 65 75 185 20 1160 2298 
Wet/High 
Tourism 
966 512 367 108 390 31 2069 4443 
   total 1426 845 432 183 575 51 3229 6741 
Total % 21.19 12.56 6.42 2.72 8.54 0.59 47.98  
Table 3.1 Activity Budgets. Sum of the raw data points collected from this study.  Scan data 
were collected at minute intervals, so these data could be said to represent the minutes the 
monkeys spent engaged in these seven activities.  The total percentages displayed in the 
bottom row are the combined total of both seasons. 
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Figure 3.1 (Dry/Low Tourist Season) 
Distribution of the Playa Blanca troop’s activities during the May-June 2012 field season. 
 
Figure 3.2 Wet/High Tourist Season 
Distribution of the Playa Blanca troop’s activities during the December 2012-January 2013 
field season (interaction 0.45%) 
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behaviors, but would not be sensitive enough for questions regarding differences between 
sexes, age classes or individuals. 
 A chi-square test of goodness-of-fit was performed to determine if activity budgets 
differed seasonally, which showed seasonal differences do exist, (χ2 [6, N=6741 (number of 
all observed behaviors)]=96.52, p≤0.0001).  When 2x2 chi-squared tests were performed to 
determine where the differences lie, feed (p=0.00056), agonism (p=0.0479), human-monkey 
interaction (p=0.0339) and move (p=0.0031) showed a significant differences between wet 
and dry seasons.  Even though there is a 5% difference in foraging behavior between the 
dry/low tourism and the wet/high tourism seasons, it was not statistically significant. 
3.2 Feeding Behavior 
Based upon information I received from a MINAET official prior to conducting 
this research I hypothesized that the Playa Blanca troop would be human-food dependent, 
which I defined as having at least 30% of feeding events involve the consumption of 
human food.  Using SAS FREQ Procedure this hypothesis was rejected (see Table 3.2).   
Season Food Category Frequency Percentage of diet 
Dry/low tourism Human 52 15.62 
 Wild  281 84.38 
Wet/high tourism Human 104 20.31 
 Wild 408 79.69 
Combined Human 156 18.46 
 Wild 689 81.54 
Table 3.2 Dietary frequencies and percentages by season 
 Out of the combined 845 feeding events (foraging was not included as it is not active 
consumption) observed in the dry/low tourism and wet/high tourism seasons combined, 
18.46% of food consumed was categorized as human.  Though human foods are the second 
most frequently consumed food category in the Playa Blanca capuchins’ diet, they still fall 
well below the hypothesized 30% indicating what this researcher has defined as human foods 
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dependency.  Consumption of human foods in the wet/high tourist season was 4.69% higher, 
however, this is not statistically significant.  However, these data are pooled.  It is worth 
noting that only adult and subadult males were seen consuming human food.  Perhaps male 
capuchins come closer to the 30% threshold.  As we were unable to determine the sex of all 
individuals for all observations, this hypothesis is not testable with the data we obtained.  The 
two capuchins we were able to identify as individuals (Alf and Fred) were more accessible to 
researchers due to the interactions they had with humans. Other members of the group, 
particularly females, were more avoidant of humans and viewing them was often obscured by 
large Terminalia catappa leaves.   
3.3 Seasonality 
In order to tease apart dietary differences that may be attributed to differential 
availability due to climate/season, I isolated the observations in which wild foods were 
consumed and compared the dry season with the wet season (Figure 3.3).   
  
Figure 3.3 Comparison of wild foods versus human foods consumption, both  
seasonally and combined. 
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If we analyze the two over-arching categories of wild and human foods we see less 
than a 5% difference between seasons (Table 3.3).  However, for both wild and human foods, 
some variation exists regarding what specific types of foods are being consumed within those 
broad categories.  Beach almonds (Terminalia catappa), a wild food source, take the number 
one spot in both seasons and account for 45.44% of the capuchins’ diet.  Insects are the 
second most frequently consumed food in both the dry and wet seasons (Figure 3.4, Table 
3.4).  Following that, the food frequencies are highly variable both within the wild and 
human food groups.  For example, bread, which was not a part of the capuchin diet in May-
June 2012, was the most frequently consumed human food in Dec. 2012-Jan. 2013.  With the 
exception of beach almonds, leaves and insects, data regarding the consumption of individual 
food items, both wild and human, were the result of a small number of bouts. It appears these 
capuchins are opportunistic consumers of both wild and human foods (Table 3.5). 
 Alm 
 
Lv 
 
Insect 
 
Stick 
 
Cane 
 
Sea 
grape 
Papaya 
 
Frog 
Eggs 
Wild 
Plum 
African 
Tulip 
Noni 
 
Berry 
 
Unk 
 
dry 138 13   28   6   7 23 6 7 3 0 0 16 34 
wet 246 23   74 40   6   1 0 0 4 3 5   0   6 
total 384 36 102 46 13 24 6 7 7 3 5 16 40 
Table 3.3 Wild food consumption frequencies 
 
 
Figure 3.4 Wild food consumption by capuchins according to season. 
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 Bread  Chips Banana Mango Peanut Watermelon Trash Orange Coconut Pet food 
Dry/ 
low   0 45 0   0 0 5 1 0 1 0 
Wet/ 
high 56   0 17 15 8 0 4 3 0 1 
total 56 45 17 15 8 5 5 3 1 1 
Table 3.4 Human food consumption frequencies by capuchins. 
Wild foods (common name): Scientific name 
Beach almonds Terminalia catappa 
Various leaves  
Various insects  
Sticks (likely embedded insects, but insects not seen by researcher)  
Red cane Costus woodsonii 
Sea grape Coccoloba uvifera 
Wild papaya Carica papaya 
Frog eggs  
Jocote or wild plum Spondias mombin 
African tulip Spathodia campanulata 
Noni fruit Morinda citrifolia 
Human foods:  
Bread   
Mango Mangifera indica 
Orange  Citrus sinensis 
Banana Musa acuminata 
Pet Food  
Potato chip  
Peanut  Arachis hypogaea 
Coconut Cocos nucifera 
Watermelon Citrullus lanatus 
Trash  
Table 3.5 Complete list of foods the Playa Blanca white-faced capuchins were observed 
feeding on in both seasons. 
 
3.4 Human-monkey Interactions 
Fifty human-capuchin interactions were recorded: 20 in the dry/low tourist season 
(0.87% of seasonal activity budget) and 31 in the wet/high tourist season (0.45%).  In total 
there were 32 agonistic encounters: 13 look (directed vigilance), five affiliative (human 
initiated).  Twenty-nine of the agonistic encounters were initiated by adult male capuchins 
and included behaviors such as baring teeth, branch shaking, stick throwing, stealing and 
chasing.  The other three agonistic interactions were initiated by male humans—two 
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encounters with adult human males and one with a boy.  These three interactions commenced 
with the human male enticing the capuchins with food.  The capuchin (adult male in all three 
cases) responded with a threat in return.  One might argue that this was initially an affiliative 
gesture by the human and was only agonistic in the monkeys’ response; however, these 
human males offered then withheld the food they were using to entice the capuchins, 
indicating that the gesture was made to trick or tease the monkeys rather than bond with 
them.  The 13 “look” interactions were all biased in the direction of the capuchins.  Eight of 
these occurred when a capuchin would peer at a human food source (e.g. picnic table/bag) 
but not move toward or make threats at the people with food.  Four people or groups taking 
photos of capuchins and two humans “cooing” at the monkeys account for the six affiliative 
interactions.  The capuchins were not observed participating in any activities that could be 
interpreted as affiliative toward humans. 
The following 2x2 Chi-Square test addresses the question of increased rates of 
agonism in the presence of human foods (Table 36a).  The entirety of my behavioral scan 
data was analyzed in ten-minute intervals during which it was noted if: a) human food was 
consumed, b) wild food was consumed, and c) agonism was present (either monkey-monkey 
or monkey-human). The analysis showed that human foods were consumed in 32 out of 246 
intervals and agonism was present in 14 of the 32. 
Food type Agonism (present/absent) # of 10-minute intervals 
Anthropogenic   present     9 
 absent   14 
Wild   present   27 
 absent 114 
Anthropogenic   present     5 
Wild absent     4 
None   present   11 
 absent   62 
Table 3.6a Intervals linking agonism and food type 
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When a Chi-squared test for associating is used to analyze these data, we find that, for 
the Playa Blanca capuchins, the consumption of wild foods does not affect the frequency of 
agonistic behaviors (Table 3.6b).  The consumption of human foods, on the other hand, is 
associated with more frequent agonism (Table 3.6c). 
 W no W 
agon 32 20 
no 118 76 
Table 3.6b Wild foods 
χ2=0.009, p-value=0.9244  
(no evidence for difference) 
 
 H no H 
agon 14 38 
no 18 176 
Table 3.6c Human foods 
χ2=11.283, p-value=0.0008  
(significant difference exists) 
*half scores given in both wild and  
human categories for intervals containing  
consumption of both food types 
 
3.5 Human Behavior  
The survey we conducted in Cahuita National Park Decemeber 2012-January 2013 to 
assess park visitors’ attitudes toward the monkeys was voluntary and did not request any 
personal information from respondents.  All 148 respondents were 18 years of age or older, 
57% female and 43% male.  When asked why they visited the park, 73% cited nature and/or 
hiking as their primary purpose (Figure 3.5). 
When asked if their experience with the capuchins was positive, negative, or neutral, 
96 people (65%) responded positively, 44 (30%) were neutral, and eight (5%) reported 
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Figure 3.5 Survey responses: Reason for visiting 
 
having a negative experience.  When asked about feeding or attempting to feed monkeys, 13 
(9%) said that they or someone in their group had done so while 24 respondents (16%) said 
they would be interested in doing so if the park allowed it.  Nineteen individuals reported that 
a capuchin had taken either a food or personal item from them, while 16 people admitted to 
feeling threatened by these monkeys during their visit.  A complete list of the survey 
questions can be found in the Appendix A3. 
Individuals from 44 countries responded to the survey (Figure 3.6).  The majority of 
respondents were Costa Ricans.  However, if we were to simplify these groups into two 
categories, Costa Ricans and Internationals, the majority of park visitors are from other 
countries.  Demographic data collected by Cahuita National Park staff at the Kelly Creek 
entrance were analyzed.  These data show that over a 14-day period in December 2012- 
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Figure 3.6 Top 10: Highest frequencies of visitors by country for the Dec. 2012-Jan. 2013 
field season (n=14) 
 
 
January 2013 the average percentage of Costa Rican versus international visitors was 43% 
and 57%, respectively.  Understanding the composition of nationalities that visit the park 
could be important for public education/conservation purposes, which will be discussed in 
more detail in the next chapter. 
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CHAPTER 4. DISCUSSION 
Anthropogenic disturbances can affect non-human primate (NHP) populations in 
significant ways.  From diminished numbers due to habitat loss and degradation to inflated 
group sizes and increased agonism, non-human primate populations subjected to modified 
landscapes and increasingly frequent interactions with humans do not survive these 
interactions unchanged.  One form of human-NHP interaction, whether it is passive (crop and 
trash bin raiding) or active (hand-outs or food-raiding), is the consumption of human foods 
by nonhuman primates. Prior to my research in Cahuita National Park, Costa Rica, park 
officials there reported that visitors were frequently being harassed and having food stolen by 
the resident white-faced capuchins.  In conducting research in Cahuita National Park my 
goals were to determine the source of the problem and to suggest appropriate management 
strategies to reduce the frequency of agonistic interactions between the humans and monkeys 
in the park.  The most salient way for me to begin my research was to look at what these 
monkeys were eating. 
4.1 Diet  
Human v. Wild Foods 
 Anthropogenic sources were an important part of the Playa Blanca capuchin 
monkeys’ diet.  Because human foods are known to affect both activity budgets and 
demographics in some NHP groups, I analyzed the frequency of human food consumption 
versus wild food consumption for this human commensal capuchin troop.   I wanted to see if 
the Playa Blanca capuchins were reliant on human foods, therefore making access to such 
foods a source of potential problems, either dietarily, behaviorally or both.   Currently there 
is no standard regarding the rate at which access to or reliance on human food results in 
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dependency in wild primate populations.  Because even infrequent inclusion of human foods 
in the diet of wild primates can lead to problems, it is difficult to say where the threshold 
should be drawn.   
A study published in 2011 compared the diets and activity budgets of two troops of 
Cebus capucinus in Curu Wildlife Refuge on the Pacific coast of Costa Rica: one was wild-
feeding and the other was “human-commensal” (McKinney 2011).  The diet of the human- 
commensal white-faced capuchins in McKinney’s (2011) study consisted of nearly 50% 
anthropogenic sources, which she interpreted as meaning that the monkeys were dependent 
on human foods.   I used McKinney’s study as a springboard for my own, though I set the bar 
for human-food reliance a bit lower (≥30% of all feeding events). Although not reaching the 
hypothesized 30% indicating human-food dependence was not reached, data from both the 
dry/ low tourist season (May-June 2012) and the wet/high tourist season (Dec. 2012-Jan. 
2013) indicate that human-foods were the second most frequently consumed category of 
food.   
The most frequently consumed food item by capuchins in both seasons and the 
primary food source for the Playa Blanca troop was a wild food, Terminalia catappa (beach 
almond), contributing to nearly half of the overall diet (45.44%).  Terminalia catappa grows 
up to 25m tall and has a wide spreading crown (Gargiullo et al. 2008).  Though this tree 
produces leaves, flowers and fruit, capuchins in my study were only seen consuming the 
fruit, called the almond, and only after it ripened and turned yellow or yellowish-red.  In 
Cahuita National Park these tall trees with massive leaves (25cm long and 12cm wide) can be  
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found throughout the park and are concentrated along the beachfront.  Fruiting occurs year-
round, providing the monkeys in the park with a constant food source.  The Playa Blanca 
troop was seen feeding on beach almonds throughout the day. Photos of Terminalia catapa 
are shown in Figure 4.1 and 4.2. 
 
Figure 4.1 Terminalia catapa (beach almond), the primary source of the Playa Blanca 
capuchins’ diet 
 
 
Figure 4.2 Terminalia catapa as seen from the primary trail. 
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Human foods were the second most frequently utilized food resource in both seasons 
(18.46%) for the Playa Blanca troop (Table 3.4).  This is similar to the results of other dietary 
studies of human-sympatric/semi-provisioned capuchins.  At Curu Wildlife Refuge, Costa 
Rica, human foods accounted for nearly half of the human-commensal white-faced 
capuchins’ diet (McKinney 2011), while a troop of bearded capuchin monkeys in National 
Park of Brasilia, Brazil made human foods 35.07% of their diet (Sabbatini et al. 2008).  A 
wealth of information exists regarding provisioned, semi-provisioned, human commensal and 
human-sympatric NHPs in the Old World.  These categories may have some overlap and are 
defined differently by various researchers. In a study comparing vervets (Chlorocebus 
aethiops pygerthrus) living in a “tourist and cultivated area” in Uganda, Saj et al. (1999) 
reported that 50.2% of total feeding time for a population of crop- and food-raiding was 
dedicated to the consumption of anthropogenic sources, while human foods comprised 26% 
of the dietary budget of a group of semi-provisioned Barbary macaques in Macaca sylvanus 
(El Alami et al. 2012).  However, research on anthropogenic food consumption of New 
World monkeys is scant.  It appears that, even though humans carry and consume food 
within their home range daily, the Playa Blanca troop relies less on these anthropogenic 
sources than capuchins in contact with humans in different habitats (McKinney 2011). 
Insects play a large role in the Playa Blanca troop’s diet, and their inclusion in the 
diet did not vary seasonally.  Insects were the third most frequently consumed food source 
for both the dry and wet season.   The majority of insect consumption observed resulted from 
destructive foraging, such as stick biting (embedded insects) and digging into bromeliads 
with their hands and mouths, which is typical of capuchins’ destructive foraging behavior 
(Fedigan 2004). 
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Seasonality 
 Beach almonds, human foods, and insects made up the majority of the Playa Blanca 
capuchins’ diet during my study, and did not vary between the dry/low tourist season and the 
wet/high tourist season.  However, the type of human foods consumed varied on an 
opportunistic basis rather than seasonally.  The capuchins opportunistically consumed items 
park visitors brought with them, which varied daily.  The only anthropogenic food that was a 
part of the diet in both seasons was unidentified food trash, but this made up less than one 
percent of the capuchin diet.  I suggest that any existing differences in the consumption of 
human foods between seasons have more to do with access and opportunity than actual 
environmental seasonality of wild foods available to capuchins.   
During the high tourist season with park visitors having picnics and barbeques in the 
park more often, and both access and opportunity to consume human foods increases.  
Therefore, it is perhaps not surprising that during the wet/high tourist season human foods 
were consumed more frequently (4% more) and in greater variety than in the dry/low tourism 
times.  During the wet/high tourist season capuchins fed on seven different types of human 
foods while in the dry/low tourism season only four types of human foods were consumed. In 
a study focusing on the behavioral flexibility of a group of park-dwelling bearded capuchins 
(Cebus libidinosus) in Brazil, Sabbatini et al. (2008) found that human foods consumption 
decreased during the wet season, presumably as other natural sources became more abundant.  
This did not appear to be the case with the Playa Blanca troop.  Perhaps the results can be 
attributed to the different habitats of the two parks.   In Cahuita National Park the year-round 
fruiting of the capuchins’ primary food source, Terminalia catappa, provides a consistent, 
energy dense food source packed with carbohydrates, fat and essential vitamins and minerals 
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(Christian and Ukhun 2006). As a result, the Playa Blanca capuchins may not need to expend 
the energy to increase their foraging range and breadth of food sources if their energetic 
requirements are being met at a reliable location. 
 Considering wild foods consumed by the capuchins, wild papaya (Carica papaya), 
frog eggs and an unidentified species of berry were only consumed during the dry season 
while consumption of African tulip (Spathodia campanulata) and noni fruit (Morinda 
citrifolia) was only seen during the wet season.  Red cane (Costus woodsonii) and wild plum 
(Spondias mombin) played a minor role in both seasons and sea grapes (Coccoloba uvifera), 
while an important part of the diet in the dry season, were only observed being consumed 
once in the wet season.   
Dietary Diversity 
Provisioned, semi-provisioned and human-sympatric NHPs have been shown to have 
less dietary diversity, particularly in plant species, compared to their wild-feeding 
counterparts (El Alami 2012).  In Cahuita National Park the Playa Blanca capuchins were 
observed consuming 12 sub-categories of wild foods and 10 sub-categories of human-foods 
with only 34 instances when the food was unknown (all wild foods).  When only food 
accounting for >5% of the troops’ total diet is considered, McKinney found more diversity in 
her human-commensal troop of white-faced capuchins as compared to the wild-feeding troop 
she studied at Curu Wildlife Refuge (2011).  This is contrary to previous studies of non-
human primate communities who consume anthropogenic food sources.  However, increased 
dietary diversity for McKinney’s human commensal troop only exists if all of the 
anthropogenic foods are considered independently, as she has created separate categories for 
domestic oil palm, domestic banana, domestic coconut and “non-natural” foods.  McKinney 
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reported that for both the human-commensal and wild-feeding troops in her study, insects 
make up the majority of the diet (23.81% and 68.33%, respectively) (2011).  When all human 
foods were consolidated into one category, anthropogenic sources made up 49.74% of the 
human-commensal troop’s diet (McKinney 2011).  Categorized this way for the human 
commensal capuchins at Curu, a) human-foods are the most frequently consumed food 
source and b) no difference in dietary diversity exists when compared with the wild-feeding 
troop. 
Studies of other capuchins show much greater dietary diversity than seen at Cahuita 
National Park.  At Lomas Barbudal Biological Reserve, Costa Rica Vogel (2005) reports 
consumption of 37 plant species alone.  Sabbatini et al. (2008) list 29 plant families (47 
species), six categories of human-foods as well as vertebrates and invertebrates as dietary 
sources for a troop of semi-provisioned bearded capuchin monkeys (Cebus libidinosus at the 
time of this study, now taxonomically referred to as Sapajus libidinosus) in National Park 
Brasilia.  Though this is a different genus of capuchin, it is worth noting that even while 
consuming human-foods, this troop has greater dietary diversity than Playa Blanca Cebus 
capucinus.  A troop of Cebus apella in south-east Brazil fed on over 20 plant species through 
the duration of the study (Galetti and Pedroni 1994).  Flowers comprised 11% of their diet, 
and no correlation was found between availability and consumption.  All of these studies, 
however, were considerably longer than the current study. 
The Playa Blanca troop was often difficult to find during the morning hours, but were 
consistently seen in the beach almond trees above and near picnic areas along the trail 
primarily between the hours of 13:00 and 16:00.  This corresponds with times of higher 
human traffic and food consumption, as visitors often have picnics or barbeques near the 
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beach during the afternoon.  Often, even when human food was present, no agonistic human-
capuchin interactions occurred.  Frequently monkeys would feed on beach almonds directly 
overhead without begging, branch shaking or making face threats in attempts to access 
human food.  For this reason, even though high traffic times along the beach for both humans 
and monkeys intersect, it seems unlikely that the monkeys use this beach front corridor solely 
for the purposes of exploiting human food, but rather, those individuals who consume human 
foods do so opportunistically. 
4.2 Activity Budgets 
Global Activity Budgets 
A wealth of primate-focused literature has shown that consumption of human food by 
non-human primates can affect time budgets resulting in increased rates of rest and 
aggression as well as decreased time spent foraging (O’leary and Fa 1993; Saj et al. 1999; El 
Alami 2012; Hsu et al. 2009; Unwin and Smith 2010).  El Alami et al. (2012) found that for 
a population of semi-provisioned Barabary macaques with 26% of their dietary intake 
coming from anthropogenic sources, spent more time resting and engaging in aggressive 
displays and less time moving and foraging than their wild-feeding counterparts.  Saj et al. 
(1999) also found decreased time spent at rest for vervets consuming human foods.  
Interestingly, they also observed decreased total time spent feeding and reduced home ranges 
when compared to wild-feeding populations (Saj et al. 1999). Unfortunately, the majority of 
these studies focus on Old World monkeys, predominantly Macaca species.  Though 
sympatric-living human and non-human primates occur often in the New World, few 
primatological studies have focused on these relationships in Central and South America.   
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In Costa Rica and Brazil a handful of studies have assessed the effects of human food 
consumption on Cebus/Sapajus species (Table 4.1).  Research on the behavioral flexibility of 
a semi-provisioned group of bearded capuchins in Brazil showed that, similar to Old World 
monkeys, these monkeys had decreased frequencies of feeding and foraging on wild foods as 
compared to wild-feeding bearded capuchins in similar habitats (Sabbatini et al. 2008).  A 
recent study of a population of Cebus capucinus in Curu Wildlife Refuge, Costa Rica 
reported no significant difference when comparing the activity budgets of two troops at this 
site, one human-commensal and the other wild-feeding (McKinney 2011). 
In order to examine the relationship between the global activity budget of white-faced 
capuchins at Cahuita National Park and the global activity budgets of human-sympatric 
Cebus at other sites a chi-square test of independence was performed.  When compared to 
Sabbatini et al. (2008) and McKinney (2011), significant differences between global activity 
budgets were found for both studies (see Appendix 2 for Chi-Square results).  Therefore, at 
the current time, it is difficult to make an assessment of what the global activity budgets for 
Cebus capucinus incorporating human foods into their diets might look like across 
populations.  Further research is needed using the same data collection methods across 
various sites where white-faced capuchins consume human foods if we hope to discover a 
common pattern. 
Seasonal Activity Budgets 
Though seasonal differences in human food consumption were not significant, 
activity budgets for the capuchins at Cahuita National Park do differ seasonally.  Significant 
differences were found between the dry/low tourist and the wet/high tourist seasons in three 
behavioral categories: feed, agonism and move (see Chapter 3 for Chi-Square results).  All  
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Species Habitat Group 
Size 
Move/ 
Travel 
(%) 
Rest 
(%) 
Feed/ 
Forage 
(%) 
Social 
behavior 
(%) 
Human 
Interaction 
(%) 
Length 
of study 
(hours) 
Source 
Cebus 
capucinus 
Tropical 
lowland 
12 47.98 21.19 18.98 11.26** 
 
.75 40  Campbell, 
current 
study 
Cebus/ 
Sapajus 
libidinosus 
Semi-
deciduous 
tropical 
forest 
8 41 15 34 8 2 254  Sabbatini 
et al. 
(2008) 
Cebus 
capucinus 
Transitional 
tropical 
forest/ 
agricultural 
22 
(HC*) 
 
20 
(WF*) 
 
19.27 
 
 
21.80 
32.69 
 
 
23.56 
27.35 
 
 
21.14 
20.41 
 
 
32.66 
- 
 
 
 
- 
266  
 
 
50 
 
McKinney 
(2011) 
Sapajus 
nigritis 
Seasonal 
open 
woodland 
8-19 32 8 46 4 
(“other”) 
- 1,576  Izar et al. 
(2012) 
Sapajus 
libidinosus 
Evergreen 13-20 36 4 58 2 
(“other”) 
- 1,932 Izar, et al. 
(2012) 
Table 4.1 Global activity budgets of wild Cebus;   
*HC=human commensal, WF=wild feeding; **affiliation, + agonism, - not reported 
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three of these behaviors decreased during the wet/high tourism season.  It is possible that the 
increased agonism and time spent feeding and traveling by the Playa Blanca capuchins 
during the dry season is related to a decrease in food availability.  However, contradicting my 
research, a study conducted in Santa Rosa National Park, Costa Rica focused on looking at 
how food and water scarcity affects primate behavior.  Campos and Fedigan (2009) found 
that in Santa Rosa, Costa Rica, a dry deciduous forest, during the dry season, daily 
temperatures fluctuated more and white-faced capuchins had decreased energy expenditure 
and distance traveled when compared to data from the wet season (2009).  Although Cahuita 
National Park is a tropical lowland forest, this research would still benefit from an annual 
study of capuchin feeding behavior and park phenology, as it would be helpful in learning 
more about the seasonal activity budgets of the Playa Blanca capuchins. 
Human Interactions 
During the May-June 2012 field season, nearly all human-capuchin interactions 
recorded were agonistic.  One “look” (juvenile capuchin peering at woman) and one 
“affilitative” behavior (Man took a photo of adult male capuchin) were recorded.  The 
remaining 18 interactions were agonistic.  Twelve of these came in the form of a threat (face-
threat, branch shake), three steal, two contact (stick thrown by Alf) and one charge.  
Monkeys initiated 17 of the 20 interactions.  All monkey initiated interactions were started 
by an adult male, with the exception of the juvenile “look”.  The three human initiated 
interactions were all photo attempts with adult male capuchins.  In two cases the introduction 
of the camera generated a face-threat from the capuchin.  One photo was taken successfully 
without and agonistic response.  Infrequent occurrence of “look” many indicate researcher 
bias toward more active behaviors, as the reporting of “look” behavior was more frequently 
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reported in subsequent seasons.  The findings for the wet/high tourism season were less 
polarized.  Out of the 31 human-capuchin interactions, ten were affilitive, 21 were agonistic 
encounters (17 threat and four steal).  Capuchins initiated 14 of the 31 interactions.  Similar 
to the previous field season, all capuchin-initiated behaviors were agonistic in nature and 
acted out by adult males.  These results are similar to the findings of Hsu et al. (2009) in 
which, for a park-dwelling group of Formosan macaques (Macaca cyclopis) interactions 
were most frequent among males, both monkey and human.  Out of the 17 human initiated 
encounters, nine were affiliative, with the age-sex class breakdown as follows: six men, two 
women and one boy.  Six of these involved food.  Of the remaining eight human-initiated 
interactions, seven were initiated by men, one by a woman and all were agonistic.  During 
the December 2012-January 2013 field season, only one look was observed.  At Shou-Shan 
Nature Park, Taiwan humans initiate the majority of interactions with Formosan macaques, 
2.44:1 (Hsu et al. 2009).  In Gibraltar, where Barbary macaques (Macaca sylvanus) inhabit a 
popular tourist destination, humans were even more likely to initate interactions with 
monkeys 3.2:1 (O’Leary and Fa 1993).  In Cahuita National Park capuchins initiated more 
interactions with humans during the dry/low season (5.67:1) while in the wet/high season 
humans initiated the majority (1.21:1) (see Table 4.2). 
 
Barbary macaques 
(O’Leary and Fa 1993) 
Formosan 
macaques (Hsu, et 
al 2009) 
White-faced 
capuchins  
(dry/low) 
White-faced 
capuchins  
(wet/high) 
3.1:1 2.44:1 *5.67:1 1.21:1 
Table 4.2 Human-initiated interaction ratios with capuchins (*capuchin initiated) 
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Aggression and risk 
Why do these white-faced capuchins (in this study all adult males) risk interacting 
with humans? In their 2007 study Vogel and Janson asked a similar question.  They asked 
why white-faced capuchins at Lomas Barbadol would risk intraspecific aggression, stating 
“how individuals view costs of aggression will determine whether the quality and/or quantity 
of alternative resources are important factors…” (Vogel and Janson, 2007; p 538).  Agonistic 
behaviors over food resources and mates have been observed and well documented in 
numerous organisms.  The majority of these encounters are resolved through ritual behaviors 
without causing injury to the involved parties; however, escalations do occur leading to 
contact, injury or fatality (Vogel et al. 2007).  Interactions such as these are energetically 
expensive and risky for the individuals involved.  Capuchins have been shown to have high 
levels of food-related contest competition, which can come in the form of dyadic or polyadic 
aggression (Vogel 2005).  Vogel et al. (2007) suggest the following considerations prior to 
an aggressive encounter: 1) individual valuation of resource 2) perception of contestant’s 
valuation of resource 3) costs associated with contest 4) knowledge of opponent’s strength.  
If an individual were to take the strength of the opponent into consideration, you could 
reasonably expect to never witness capuchin-initiated agonistic encounters with humans.  We 
know from the results of this study, however, that that is not the case.   
Playa Blanca males initiated 31 of 51 encounters during this study, all of which were 
agonistic in nature.  Thirty-nine agonistic human-monkey interactions were observed in total, 
making capuchin initiated agonism 3.9:1.  This being the case, we must look at the other 
considerations Vogel et al. (2007) suggest.  The individual’s valuation of a particular 
resource is an important factor in deciding whether or not to expend the energy to obtain it.  
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Human foods are calorically dense and help meet metabolic demands more readily than 
natural foods (Saj et al. 1999).  Other factors may need to be taken under consideration as 
well.  According to optimal foraging theory an “animal’s willingness to forage in high-risk 
sites is affected by contextual factors and prior reward histories” (Lakshminarayanan et al. 
2010:690). In a group of captive capuchins, the decision-makers’ experiences over a lifetime 
played an important role in whether or not they would engage in risk-taking behavior 
(Lakshminarayanan et al. 2010).  Researchers found that, when choices were framed as 
losses, subjects engaged in risk-seeking behavior, yet when choices were framed as gains, 
these same subjects displayed risk-averse behavior (Lakshminarayanan et al. 2010).  Tokens 
were also used to symbolize food reward in a similar study focused on improving reverse-
reward performance in capuchins during contingency tasks (Addessi and Rossi 2011).  When 
given the choice between: 1) low-symbolic distance tokens (1 food unit) 2) high-symbolic 
distance tokens (varied food units), and 3) food, five of the eight participating capuchins 
showed that they could learn to use high-distance tokens to obtain greater quantities of food 
rewards (Adessi and Rossi 2011).   
 These studies show that capuchins are actively engaged in decision making in food 
procurement tasks and are capable of reward versus risk assessment.  Though potentially 
risky, human foods are of high value do to their caloric content.  Throughout the duration of 
the study in Cahuita National Park, none of the researchers ever witnessed a human 
attempting to harm any of the monkeys.  Perhaps the value of the food item, potential payout 
combined life histories in which risk=reward makes this behavior worthwhile. 
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Conclusion 
 The majority of the Playa Blanca capuchins’ diet still comes from wild foods such as 
beach almonds and insects.  Though the consumption of human foods did not reach the 30% 
I hypothesized as indicating dependency or reliance on anthropogenic sources, human foods 
constituted 18.46% of total feeding time and was a considerable part of the diet.  I assert that 
the presence of these foods does not dictate foraging patterns, rather they are found and 
consumed opportunistically: as the number of people in the park increases, so does the 
percentage of human foods eaten by the capuchins.  Still, the Playa Blanca capuchins display 
reduced dietary diversity when compared to other capuchin populations and the presence of 
human food is linked with increased rates of agonism, similar to other primates who rely on 
anthropogenic food sources. With 18.42% of total feeding events for the Playa Blanca troop 
involving the consumption of human foods and with the behavioral changes that accompany 
this dietary shift, I assert that the bar for human food dependency could easily be lower than 
my initial 30%.  I suggest even ten percent of the diet coming from anthropogenic sources 
could catalyze behavioral modifications.  Having activity budget data from a wild troop 
living in a similar habitat (namely, one with Terminalia catapa) would help to justify this 
assertion. 
 When considering activity budgets, some seasonal differences do exist.  During the 
dry/low tourism season increased rates of move, feed and agonism are seen when compared 
to the wet/high tourism times.  This may be an indication of food scarcity, whether it fewer 
wild foods or less human food available during the dry/low tourism season.   However, 
without phenology data and a thorough food-availability study, it is difficult to make such 
conclusions. The monkeys also initiate a higher percentage of interactions with park visitors 
 
 
 
50 
during the dry/low tourist season.  Engaging in human foods consumption is risky business 
for primates.  Cognitively, capuchins have been shown to have the ability to assess risk and 
reward.  The human-monkey interaction worksheet data indicated two identified males, Alf 
and Fred, accounted for the only observations of capuchins taking foods directly from 
humans.  These males were often seen with the Playa Blanca group, but also could be seen 
along the trail when no other members of the group were visible.  This may indicate that 
these are peripheral males in the troop.  Perhaps the individuals at Cahuita National Park who 
risk interacting with humans in order to obtain food are really hungry and have nothing to 
lose. 
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CHAPTER 5. PEOPLE, PARK MANAGEMENT AND FUTURE RESEARCH 
 As habitat loss and destruction continues to threaten non-human primate populations 
worldwide, it is important to conserve areas where wild monkeys and apes still exist.  Many 
of the primate habitats that have been preserved are associated with nature parks in which 
humans are frequent visitors.  As these are meant to be places of refuge for NHPs, it is 
paramount that successful management strategies be implemented that are amenable to both 
the local human and primate populations.  Places like Cahuita, where the income generated 
from park tourism is funneled back into the community, are ideal locations for self-sustaining 
conservation programs.   
Increasingly, people have a longing to experience wildlife up-close, and this desire 
has boosted wildlife tourism industries worldwide (Semeniuk et al. 2010). Park visitors often 
welcome the opportunity to physically engage the wild inhabitants, and have reported in 
surveys and questionnaires that this makes for a more enjoyable park experience.  However, 
it is important to remember that with increased agonistic interactions, the quality of the 
visitors’ experience is reduced which can translate into reduced number of tourists (Wheatley 
and Putra 1994) and loss of income for the local community. 
I learned from a MINAET official that the situation between park visitors and the 
resident white-faced capuchins at Cahuita National Park was becoming problematic.  It was 
reported that the monkeys were stealing food from visitors and becoming aggressive.  The 
intent of my study was to see if this relationship was, indeed, problematic and if so, to 
suggest effective management options.  As I have reported in the previous chapter, the 
introduction of human food appears to be at the root of the problem.   
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People 
Wheatley found that, in the presence of human foods, both human-monkey and 
monkey-monkey aggression levels increased.  Nine percent of survey respondents from 
Cahuita National Park reported feeding or attempting to feed the capuchins.  Sixteen percent 
reported an interest in feeding the monkeys if to do so was permissible.  The majority of 
respondents indicated that they had a positive experience at the park (65%).  However, five 
percent reported having a negative experience and, of these, all cited the capuchins as the 
cause.  Thirteen percent of those answering our survey had food or a personal item taken 
from them by a capuchin and though the Playa Blanca troop’s aggression levels remain low 
when compared to monkeys in other studies (Wheatley and Putra 1994, O’Leary and Fa 
1999, Hsu et al. 2009), 11% of survey respondents reported feeling threatened by the 
capuchins. The survey allowed for people to make additional comments and 16 did so.  In 
seven of these comments, either a bag or backpack was mentioned as the object targeted by 
the monkeys.  At least some of the Playa Blanca capuchins are capable of unzipping 
backpacks and searching for food and other items.  I have seen this firsthand.  Three 
respondents mentioned that a capuchin bared its teeth at them and two comments indicated 
that the human actually became physical with the monkeys: 
“My wife had a bag of shells, a monkey jumped on her, took bag.  She had to kick 
them off.”  
“jumped on backpack and unzipped it, had to swing stick and chase away” 
Additionally, there was one reported capuchin bite (Figure 5.1): 
“no food in our bag but monkey grabbed my leg from behind, scratched and bit my 
leg as I walked away” 
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Figure 5.1 Capuchin bite on a woman’s leg 
 
All three of the individuals involved in escalated aggression with capuchins were women.  
Chapman et al. (1998) reported that the biggest problems reported for the samango monkeys 
(Cercopithecus albogularis) of Cape Vidal, South Africa are unguarded food and monkeys 
targeting women and children.  Though we were not able to view all interactions or get 
responses from all of those who had interactions with the monkeys, it appears that there is a 
similar trend with the capuchins in Cahuita National Park.  The agonistic interaction 
occurring between humans and capuchins in the park are problematic and constitute 
developing a management plan to ensure the health, safety, and enjoyment of both people 
and primates. 
 Management 
 No one management style works for every species of monkey or at every site and 
qualitative assessments are a useful tool when weighing commensalisms with conflict 
(Fuentes et al. 2007).  Both the indigenous wildlife and the local economy can benefit from 
well-managed wildlife tourism sites (Fuentes et al. 2007; Chapman et al. 1998; Lee 2010; 
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Karanth et al. 2012; Semeniuk et al. 2010; McCarthy et al. 2009; Nyaupane et al. 2011).  
The park officials have not kept written documentation of Cahuita National Park’s wildlife 
management history.  When I went to research management history at the main regional 
office in Limon, I was told that they do not keep records on wildlife management procedures, 
only visitor demographics.  Though I did not conduct formal interviews, through working 
with park employees Lucretia Domingez and Raquelle Perez (working there twelve and eight 
years respectively) I learned that, in the past, they have translocated problem males.  
Unfortunately, neither one of the women could remember when that occurred.  Also, they 
both expressed that they have heard numerous verbal accounts of park visitors being bitten 
by monkeys, though they have no documentation for people who report these encounters.   
Currently, there is one “Don’t feed the monkeys” sign (also in Spanish) along the 
Playa Blanca sector between the entrance at Kelly Creek Station and Rio Suarez.  Along with 
receiving the visitors’ donations and verbally giving them a host of other park information, 
the employees who work at the entrance are supposed to warn guests not to feed the 
monkeys.  Other parks with pesky primates also have “Don’t feed the monkeys” signs 
(Wheatley and Putra 1994; Chapman et al. 1998), but as Wheatley and Putra showed, 
abundant warning signs are one of the factors that contribute to lower human-directed 
monkey aggression.  A survey conducted by Chapman et al. (1998) indicated that 
respondents believed that infrastructure improvements, such as monkey-proof trash cans and 
strongboxes to secure food at camp and picnic sites, would be the most effective way to 
mitigate monkey raiding behavior (see Figure 5.2). 
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Figure 5.2 The single warning sign in the Playa Blanca sector and an uncovered trash can 
 
Food-raiding behavior can be observed in primates all over the world and many 
management strategies have been development to try to decrease its frequency.   
Translocation of troublesome individuals and even whole groups has been utilized frequently 
as an attempt to eliminate food-raiding behaviors in NHPs.  However, this is a temporary 
solution, at best, as other primates are likely to fill in the niche (Hoffman and O’Riain 2012).  
Additionally, though the financial cost may be low from the management perspective, the 
costs incurred by the translocated primates are great and, therefore, this should be considered 
only when other non-invasive methods have failed.   
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Along the perimeter of Budongo Forest Reserve, Uganda local farms were a target for 
multiple primate species: chimpanzee (Pan troglodytes schweinfurthii), olive baboons (Papio 
anubis), blue monkeys (Cercopithecus mitis), red-tailed monkeys (Cercopithecus ascanius 
schmidti ), vervets (Chlorocebus aethiops)and black and white colobus monkeys (Colobus 
guereza occidentalis).  Developing a way to mitigate damage while protecting wildlife was 
imperative.  Physical barriers, both natural (Jatropha hedge) and unnatural (4-strand barbed 
wire fence) proved effective.  Warning systems can also work: Hill and Wallace (2012) 
found that a net with bells deterred primates, while a rope with bells did not.  They also 
found that chemical deterrents (chili paste) and physical deterrents (part time and full time 
guards) were effective at keeping food-raiding at bay.  These are all viable options for a 
farming community, but in a nature park setting, people want to keep primates close. 
A study conducted on several species of chacma baboons (Papio ursinus) in Cape 
Peninsula, South Africa used a spatial ecology perspective to analyze the “extent and 
severity” (Hoffman and O’Riain 2012) of human-baboon conflict.  These baboons actively 
seek anthropogenic foods wherever they can find them.  Fields, homes, and cars are 
damaged, and people are often harassed by these monkeys.  Interestingly, Hoffman and 
O’Riain (2012) found that, among the troops they studied, the one troop that had no observed 
occurrences of human-baboon conflict was also the one that did not feed on anthropogenic 
foods, therefore reducing or eliminating the baboons’ access to humans foods should be the 
priority. 
Recommendations 
Capuchins living at Cahuita National Park are more fortunate than many NHPs.  
Peoples’ perceptions of the monkeys are very positive and, because the town of Cahuita’s 
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economy is largely based on park tourism, locals have a vested interest in maintain 
biodiversity in the park.  Still, increased consumption of human foods and anthropogenically 
induced agonism can have long term negative effects on primate populations.  One of the 
best and most cost-effective methods to reduce conflict arising from the quest for human 
foods is to invest in monkey-proof trash cans or remove trash cans from the park.   
Another cost effective strategy would be for park management to increase the signage 
throughout the park.  However, “Don’t feed the monkeys” signs need to be accompanied by 
signs warning people to secure their food and be cautious when opening bags and backpacks.  
Other infrastructural changes that may be more costly, but effective would be providing 
monkey-proof strong boxes at picnic shelter site so people can secure their food while they 
are swimming or otherwise unable to guard their food.  These picnic shelters are hotspots for 
human and capuchin traffic, and I believe providing a way to hide and secure food would be 
helpful in reducing agonistic interactions between people and monkeys. 
The effectiveness of public education cannot be forgotten.  It is also important to 
know who the educational information should be geared towards.  Though the majority of 
visitors were internationals from various countries, 43% of the Cahuita National Park’s 
visitors are Costa Rican.  Additionally, in response to the survey question “Did you feed or 
attempt to feed the monkeys,” Costa Ricans accounted for 69% of yeses while 57% of survey 
respondents who indicated a desire to feed the monkeys if it was allowed were ticos.  These 
results suggest that local Costa Ricas be targeted for education and outreach.  The support of 
local residents is important long-term sustainability (Allendorf et al. 2012).  Community 
meetings with local residents and park management could be beneficial in the sharing of 
information and creating a sense of cohesion between the park and the people.   
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All signage should be in Spanish and English (US and Canadian citizens ranking 2nd 
and 4th in visitor frequency).  If funds could be raised, having a humidity controlled kiosk in 
the entrance pavilion would be a great way to intrigue and educate the public.  Ideally this 
kiosk would play a looping video with wildlife education information relevant to the Cahuita 
National Park, particularly regarding how to behave when a monkey approaches and 
presenting possible outcomes of feeding monkeys, either directly or indirectly.  All 
information could be provided in multiple languages and video clips could be accessed 
showing visitors how to handle an encounter with capuchins.  These proactive measures can 
help reduce conflict between people and capuchins.  It is key that park management keep 
records of the different strategies they implement and develop ways to measure their 
effectiveness.  Also, it would be advisable to keep a log of aggressive human-capuchin 
interactions, especially those that cause injury to either party. 
Future Research 
 Relationships between human and non-human primates are dynamic.  At Cahuita 
National Park, some of these changes may be implemented, others may not.  Regardless, the 
park will remain a popular destination for wildlife tourism and humans and monkeys will 
have continued opportunities for interactions.  These capuchins are a behaviorally plastic 
species offering numerous research opportunities. 
In May 2013 I had an opportunity to return to Cahuita National Park with two field 
assistants, Amanda Luketich and Lace Logan.  This time, instead of studying the Playa 
Blanca troop, we observed the Punta Cahuita capuchins.  This pilot study was very short—
only 12 days at the site and only five days when the monkeys were present.  However, during 
these rare observations, we saw behaviors that indicate this troop may be, in some ways, be 
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behaviorally different from their Playa Blanca neighbors.  Interestingly, more of the 
individuals of this troop interacted with humans.  One scan sample showed four monkeys 
initiating interactions with humans (begging/threatening for food) at the same time, and one 
of these was a female. A long-term comparative study between the Playa Blanca troop and 
the Punta Cahuita troop could help answer more questions.  Also, I would like to tackle the 
issue of brazenness in individuals (i.e. temperament), perhaps attempt to determine if it is 
linked with the monkey’s sex or social status.  Regarding the survey, something that I had not 
considered when creating this survey is that rarely did a person enter the park by him/herself.  
Typically, people came to the park as couples or in groups and wanted to answer the survey 
together.  If I were to conduct this survey again I might modify the questions to 
accommodate for this. Certainly, I would like to continue working with the community in 
Cahuita to help educate others and maintain biodiversity.  Currently I am working in 
conjunction with the University of Utah and Salt Lake Community College to create a 
primate behavioral ecology study abroad program to Cahuita National Park, with the goal of 
beginning in June 2014.   
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APPENDIX 1 
Data sheet used to collect behavioral observations 
Scan Sample 
Date:  
Observer: 
Time Start: 
Time Rest Feed Type Forage Type Agon Affil Interact Move AM AF Sub/Juv Comments 
1              
2              
3              
4              
5              
6              
7              
8              
9              
10              
11              
12              
13              
14              
15              
total              
 
 
 
60 
 
 
 
61 
APPENDIX 2 
Human-Primate Interactions 
Troop________________________ Date ______________ Observer 
______________________ 
Start time ______________ Location at start 
_________________________________________ 
start   end behavior  initiator    age/sex    receiver  age/sex    food type     distance           comments 
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
 
         
 
Mark each interaction as initiated by human (H) or monkey (M).  If animals are rewarded 
for certain behaviors, include this in the comment line. 
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APPENDIX 3                                      Survey Questions 
Survey. These are the questions and available responses that every participant of the survey 
responded to.  
1. ¿Es usted mayor de 18 años? Are you 18 years of age or older? 
a. Si/Yes 
b. No 
2. ¿Es usted hombre o mujer? What is your gender? 
a. Mujer/Female  
b. Hombre/Male 
3. ¿Cuál es su país de origen? What is your nation of origin? 
a. Free Response with buttons for: 
i. CostaRica  
ii. USA  
iii. Netherlands  
iv. Germany 
4. ¿Cuál es su razón principal para visitar el Parque Nacional Cahuita? What is your 
main reason for visiting Parquet Nacional Cahuita? 
a. Deportes náuticos (buceo, natación, surf)/ Water sports 
(snorkeling,swimming,surfing,etc.)  
b. Picnic / parrilla Picnic/grilling  
c. Senderismo y / o disfrutar del entorno natural/ Hiking and/or enjoying the 
natural environment  
d. Otros/Other 
5. ¿Ha visto a un mono carablanca durante su visita de hoy? Did you see a white-faced 
capuchin monkey during your visit today? 
a. Yes 
b. No 
6. En caso afirmativo: If yes, was your experience: 
a. Open Response 
7. ¿Alguien en su grupo le alimentó o intentó alimentar a uno de los monos? Did you or 
someone in your group feed or attempt to feed one of these monkeys? 
a. Yes 
b. No 
8. Si usted no ha intentado alimentar a uno de los monos, es algo que le interesa hacer? 
If you did not attempt to feed the monkeys,is that something you would be interested 
in doing? 
a. Yes 
b. No 
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9. ¿Un mono carablanca le robó a Usted o algún miembro de su grupo alguna comida u 
objeto personal? Did you or anyone in your group have a food item or personal item 
taken by a capuchin monkey today? 
a. Yes 
b. No 
10. En caso afirmativo, ¿qué era? If yes, what was it? 
a. Open Response 
11. ¿Usted o algún miembro de su grupo se sentían amenazados por un mono carablanca? 
Did you or anyone in your group feel threatened by a capuchin monkey? 
a. Yes 
b. No 
12. En caso afirmativo, ¿puede describir la naturaleza de la amenaza? If yes, can you 
describe the nature of the threat. 
a. Open Response  
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